Modular arrangement and secretion of a multidomain serine protease. Evidence for involvement of proline-rich region and N-glycans in the secretion pathway.
The Limulus Factor C (FC), a multidomain glycoprotein that binds bacterial endotoxin with high affinity, belongs to the serine protease family of the complement and blood coagulation cascade. Here, we provide compelling evidence for the importance of modular arrangement and relevance of the proline-rich region (PRR) and N-glycosylation to the secretion and function of FC. We propose that PRR could be a universal conformational domain that regulates protein folding and targeting. FCs lacking PRR preceding the serine protease domain, were localized intracellularly. Misfolded conformers of the intracellular FCs were more susceptible to trypsin digestion. Glycosylation inhibition studies indicate that the presence but not the exact structure of the N-glycans affects the secretion of FC, although the complexity of glycosylation may influence its endotoxin-induced proteolytic cleavage with resultant enzymatic activity. Disruption of specific N-glycan sites at positions 740, 767, and 912, downstream of the PRR, at or near the serine protease domain, blocks its secretion. Co-expressed molecular chaperones like canine calnexin associates with glycosylated FCs to increase its solubility and secretion level but did not alter their expression profiles. Our results clearly demonstrate that the folding and secretion of a multidomain serine protease like FC are determined by its modular domain arrangement and site-specific N-glycans. The secreted FCs containing the N-terminal portion of FC are able to detect lipopolysaccharide with high sensitivity. We also identified the lectin-like and sushi 4 domains to contribute to the binding of lipopolysaccharide.